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308 Industrial Park Road 
Starkville, MS 39759 USA 
Ph: (662) 323-9538 FAX: (662) 323-6551 


HAM IV /HAM IVX 


Antenna Rotator 


HAM IV has 110 VAC 
Controller HAM IVX has 220 


INSTRUCTION MANUAL 


GENERAL DESCRIPTION 


The HAM IV rotator consists of a bell type 
rotator, a metered control unit and the necessary 
mounting hardware. The stock HAM IV is 
intended for in-tower mounting on the base plate 
which is part of the tower. However, in some 
instances, mast mounting is desired. The Lower 
Mast Support Kit, PN 51467 10, contains a lower 
mast support and the necessary hardware to 
facilitate mounting the HAM IV Rotator on top 
of a mast. 

New features in the HAM IV include an 8 pin 
Cinch connector on the rear panel of the control, 
a chassis ground connection on the 110 VAC 
model, and a locking CinchTM connector at the 
rotor unit. 

CAUTION 


When using the lower mast support, antenna 
size is restricted to 7.5 square feet of wind 


surface area 


Cinch'm a Division of Labinal Components & Systems, 


The rotator unit must be wired to the control unit 
with an 8-wire cable. The control unit must be 
placed inside the house or other protected 
location. Included in the shipping box are: 


A. Instruction Manual 
B. Rotator Unit 
C. Controller Unit 


D. Mounting Hardware Pack 


E. Connector Parts Pack 


Due to the wide variety of towers available, each 
installation will have different requirements. The 
gauge of the 8-wire cable to connect the control 
unit to the rotator depends upon the distance 
between the rotator and control. The longer the 
distance, the larger the diameter of the wire 
required. Various antennas or beams require 
different installation methods. 


Figure | 
Control Unit - Front Panel 


Specifications 


Input Voltage 


120 VAC 50/60 Hz 


Optional 


220 VAC 50/60 Hz 


Motor 


24 VAC 2.25 Amp, capacitor start, capacitor run 


Brake Solenoid 


24 VAC, 5.0 Amps 


Power Transformer 


120 VAC/26 VAC 10% duty, thermal switch protected 


Optional 


220 VAC/26 VAC 10% duty, thermal switch protected 


Meter Transformer 


120 VAC/23 VAC continuous duty 


Optional 


220 VAC/23 VAC continuous duty 


Meter 


DC voltmeter 1000 ohms/volts, 1 MA full scale 


Meter Scale 


Direct Reading: North centered, 5 degree increments 


Optional 


Direct Reading: South centered, 5 degree increments 


Maximum Antenna Size: 


A. Tower Mounted as per Figure 3 


15 sq. ft. 1.4 sq. m) of wind surface area 


B. Outside Tower or mast Mounted as per Fig. 5 or 6 


7.5 sq. ft. (0.7 sq. m) of wind surface area 


*Maximum Effective Moment (EM) 


2,800 ft. Ib. (387 Kg. M) 


Operational Temperature Range 


-30 deg. F to 210 deg. F (-34 deg. to 99 deg. C) 


Maximum Interconnect Cable Resistance: 


A. Terminals 1 and 2 


.8 ohm 


B. Terminals 3,4,5,6,7, and 8 


2.0 ohms 


Rotation Time 


45-60 seconds with 60 Hz input 


Brake 


Positive, electrically operated wedge, 75 segments 
spaced 4.8 degrees apart 


Rotator Size 


8 in. (20 cm) max. diameter by 13.5 in. (34 cm) high 


Maximum Antenna Mast Size 


2 1/16” O.D. (52 mm) 


Mounting Hardware 


Stainless steel hardware and plated steel clamp plate 


Control Unit Size 


8.5 in x 9.0 in. x 4.3 in. (21.6 cm x 22.8 cm x 11.0 cm) 


Shipping Volume 


2,280 cubic inches (37,350 ccms) 


Shipping Weight 


23.4 pounds (10.6 kb) 


CAUTIONS 


Install properly and safely 


Towers, often the highest metal parts tin the vicinity, require caution during 
erection and placement. Extreme care must be taken during erection so that metal 
towers and beams do not contact power lines even if the beams slip or rotate, 
towers fall or fracture or metal wires blow in the wind, etc. 


Metal towers or other position mechanisms must be placed so that if they fracture 
or blow over in high winds, they cannot contact power lines, be a hazard to 


individuals, or endanger property. 


When no mounted within a tower with a thrust bearing, as shown in Figures 5 
and 6, the rotator must be DEBATED. 


¢ Metal towers must be grounded properly at the tower location before the tower 
is erected. This is to minimize electrical hazard and the possibility of lightning 
damage. DO NOT bury bare aluminum wires or stakes in the ground. Use 
copper ground stakes. The service entrance ground should be checked. The 
household convenience outlet should be the 3-prong type (grounded back to the 


service entrance). 


¢ The Control Box is not weatherproof and must be located in the house, ham 


shack or other protected location. 


¢ Read this manual completely before proceeding. 


The HAM IV rotator has been carefully designed and manufactured to give many 
years of trouble-free service when carefully and professionally installed. It consists 
of the strongest and best commercially available components. 


TYPES OF INSTALLATION 

There are three general types of installations (see 

Figures 4, 5 and 6). 

1. The recommended Installation is an "Inside" 
Tower Mount with a thrust bushing or 
bearing to provide support and resist high 
wind loads. 


When the rotator is properly mounted this 
way, it can be rotated to turn an antenna or 
beam of 15 square feet wind surface area. 
The wind loading during storms, the 
rotational inertia of the beam and unbalanced 
weight are more important than the dead 
weight of the beam. It is important to 
minimize the height of the beam above the 
rotator to minimize the overturning force 
induced in a high wind (see "Unbalanced 
Weight" and "Wind Pressure"). 

2. An "outside" Tower Mount (see Figure 5) is 
optional. The rotator is not well protected 
but the installation is simpler. With an 
"Outside" Tower Mount, the rotator must be 
derated to 7.5 square feet. 


3. A telescoping or other type mast (see Figure 


UNBALANCED WEIGHT AND WIND 
PRESSURE 


I. Unbalanced Weight: Weight should be as 


closely balanced as possible. Unbalanced 
weight creates a bending moment of force 
which is concentrated on the mast at the 
point where it is clamped to the rotator. This 
moment tends to strain the mast at that point 
and also to bind the ball bearings by creating 
excessive downward pressure on one side 
and upward pressure on the other. Such 
unbalance places additional stress on the 
motor gear train. Unbalanced weight 
becomes critical as the distance from the 
antenna boom to the clamping point at the 
rotator is increased. 


2. Wind Pressure: Wind pressure against the 


boom and elements produces a_ bending 
force on the mast which can cause the same 
stresses as unbalanced weight. To strengthen 
the installation to withstand unbalanced 
weight and wind pressure the tip mast 
should be as short and as strong as possible. 
In multiple arrays the antenna with the most 
wind area should be closest to the rotator. 


6) can also be used. This installation is 
similar to Number 2 above and requires the 
optional Heavy Duty Lower Mast Support 
Kit and must be derated to 7.5 square feet. 


In order to distribute the bending stress and 
prevent fracture of the mast, the HAM IV rotator 
includes a specially designed steel clamping 
plate to clamp the mast to the rotator; 


After procuring the type of tower or other 
positioning mechanism of the owner's choice, the 
next step is to wire the rotator to the control box 
and check out its operation prior to installation. 


WIRING AND CHECK-OUT 


A. Decide the wire gauge (size) required and 
procure the number of feet of the proper cable 
(see Table 1). 


Maximum 
Length 


125' (38 m) 
200' (61 m) 
300' (91 m) 


Gauge for 
Terminals | & 2 


#18 (1.19 mm) 

#16 (1.42 mm) 

#14 (1.75 mm) 
Table 1 


8 PIN CONNECTOR (SOCKET) 
FOR ROTATOR END 
OF CONTROL CABLE 


ea? end [3 1 
mame 4 12 


(SOLDER SIDE VIEW) 


Gauge for 
Terminals 3-8 


#20 (.97 mm) 
#18 (1.19 mm) 
#16 (1.42 mm) 


BLACK PIN1 
WHITE PiN2 
GREEN PIN3 
BLUE PIN 4 
ORANGE PINS 


YELLOW PING 
BROWN PiN7 
RED PIN & 


D. With the rotator sitting in the upright position 


and connected to the control unit by the 8- 
wire cable, plug the control unit power cord 
into a receptacle. 


E. Turn the power switch on. The meter should 


be illuminated. 


F. Depress the "Brake Release" (center) lever, 


then release it. An audible click should be 
heard in the rotator. This is the solenoid 
operating the brake wedge. 


8 PIN CONNECTOR (PLUG) 
FOR CONTROL CONSOLE 
END OF CONTROL CABLE 


BLACK PIN1 
WHITE PIN2 
GREEN PIN3 
BLUE PIN4 
ORANGE PIN5 


YELLOW PING 
BROWN PIN7 
RED PIN 8 


CONTROL CABLE 
BELDEN 8448 
BELDEN 9405 
IEWC #8612 


Figure 2 
Control Cable Connector Attachments 


NOTE: The specifications call for heavier 
gauge wire in two locations. Leads #1 and #2 
must be heavier gauge and less total lead 
resistance. 


B. Assemble the rotor cable as shown in Figure 
1. 


CAUTION 


Shorts between terminals or grounded leads may 
damage the rotator. 


C. Temporarily attach the 4 1/4"-20 x 1 1/4" 
screws (Item 147) to the bottom of the rotor 
unit. 


G. Depress the "Brake Release" (center) lever, 
hold it, and simultaneously depress the 
CCW direction switch (left). The rotator 
should turn CCW (looking from the top). 
This is S-E-NW-S. Release the CCW 
direction switch; the rotator will coast down 
and stop. Now release the brake switch. The 
rotator is now locked into position. 


H. Repeat the previous step for CW direction by 
depressing the brake switch first, then the 
CW direction switch (right). 


CAUTION 
It is best to release the direction switch just 
prior to the end of rotation (extreme CW or 


CCW position) in order not to cause undue 
stress on the stop arm and/or the gears. 


ROTATOR UNIT CONNECTOR 


The Ham IV is now supplied with an 8 pin 
Cinch® connector with lock. This connector is 
not waterproof and requires a heatshrink "boot" 
to keep water out. Slide the heatshrink (supplied) 
over both connectors after attachment, and heat 
the "rotor unit end" of the shrink-tube with a hot 
air-gun or hair-dryer. 


The bottom should be left open to "breathe". Seal 
the top of the shrink-tube with black electrical 
tape if necessary. Make sure that this connector 
assembly is installed in a vertical position with 
proper strain relief. 


MOUTING INSIDE TOWER 


The rotator is mounted inside a tower (see Figure 
4) to the flat tower plate by means of four (4) 
bolts furnished in the hardware kit. Use the 
following procedure: 


1. Locate the rotator in the tower directly under 
the bushing. Note that the tower plate must be 
cut out to allow the connecting 8-wire cable 
to pass through the plate. 


Use the template in the back of the manual. 
Too small of a hole will not allow the 
connector to pass through. 


2. Plug the connectors together and secure the 
cable to the tower in such a manner that the 
cable will not be strained. 


HIGH RATIO 
HEAT SHRINK 


TUBING 
a 


TO ROTATOR 
UNIT 


TO CONTROL 
UNIT 


Figure 3 
Locking-Type "Cinch" Connectors 


3. The rotator is attached to the tower plate by 
means of four (4) bolts and lockwashers (see 
Figure 4). The flat tower plate must be 
drilled in four (4) places using the template 
provided with this manual unless the tower 
plate is already properly drilled. 


4. Tighten the four (4) bolts, but not to final 
tightness. Observe how the rotator turns. It 
must rotate in such a manner as to turn the 
mast concentrically in the thrust bearing. 


148 (4 PLACES) / 
140 (4 PLACES) 


‘, 


TOWER LEG “TOWER LEG 


PLATE 
~~ 

148 (4 PLACES) 
# 4147 (4 PLACES) 


Figure 4 
Rotator Mounting in a Tower 


5. Trial assemble the mast to the top of the 
rotator using the U-bolts, nuts and 
lockwashers through the rotator and clamp 
plate as shown in Figure 4. The maximum 
mast diameter that may be used is 21/16" 
O.D. We recommend 1 1/2" nominal steel 
pipe with 1.9" O.D. in standard wall 
thickness of .145". For stacked arrays or 
very large beams, we recommend extra 
heavy-duty wall thickness of .200". Both 
steel pipes can be purchased to specification 
ASTM120. 


TOWER MOUNTING 


NOTE: Apply a coating of heavy-duty motor oil 
or grease to the threads of the stainless steel bolts 
and U-bolts to prevent seizing. 


On any inside tower installation, care must be 
exercised to get the antenna mast shimmed to the 
exact rotational center of the rotator. The 
geometry is such that a mast of 2.062" (21/16" 
[52 mm]) O.D. pipe will be exactly centered. If 
the O.D. of your mast is less than this, you 
should shim out to these dimensions. 


6. If the rotator, top bushing and mast are 


aligned, there should be unrestricted rotation 
through 360°. If not, the rotator may have to be 
moved slightly on the flat plate. If a high 
quality bearing is used in the top of the tower 
(recommended), the shimming procedure must 
be done more carefully as closer tolerances are 
required. It is important that the rotator does 
not try to turn the mast eccentrically with the 
top bushing or bearing. 


7. Tighten the four (4) bolts carefully - to 
approximately 100 inch-pounds of torque. 


8. Insert the 1/4"-20 x 1 1/4" bolt with a locking 
nut into the center tapped hole in the clamp 


plate. Tighten down to assure that the 
antenna mast does not turn in the upper mast 


support. 
Return the rotator to the full CW "S" 


position. Mount the beam on the mast 
pointing South. The coaxial cable should be 
looped in such a manner that it will not foul 
or tangle when the beam turns around in a 
circle to the full 360° counterclockwise 
position. 
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Figure 6 
Pole Mounted Rotator 


OUTSIDE TOWER 


Referring to Figures 5, 6, and 7, an outside 
tower or pole mount is made in the same manner 
except that the rotator is fastened by four (4) 
bolts only (not six) to the Lower Mast Support, 
PN 51467 10. Since the eccentricity of the 
rotator turning in reference to the tower is no 
longer important, the shimming procedure is not 
necessary. The four (4) bolts must be torqued to 
the same specification and the 8-wire cable 
securely fastened. The lower mast should be 
pinned with the 5/16"-18 x 4" bolt as shown in 
Figure 7. 


CAUTION 
The rotator is designed for vertical operation 
with the bell shaped housing in the up position. 


Water and other contamination will get into the 
motor unit if it’s mounted horizontally or 
upside down. 
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OPTIONAL KITS: 


HEAVY-DUTY LOWER MAST SUPPORT 
KIT (51467-10) (Optional) 


The stock HAM W is intended to mount on the 
base plate inside of the tower. However, in 
some instances, outside tower or mast mounting 
is desired as per Figures 5 and 6. This kit, P/N 
5146710 contains a heavy-duty lower mast 
support and the necessary hardware to facilitate 
mounting the HAM IV on top of a tower stub or 
mast. 


CAUTION 
When the rotator is installed using the lower 
mast support kit, the antenna size must be 


restricted to 7.5 square feet of wind surface 
area. 


WEATHER-PROOF CONNECTOR KIT 
(Optional) 

The Cinch' Connectors on the Rotor Unit may 
be replaced by AMP© CPC _ weatherproof 
connectors. The AMP© connectors, when 


properly installed, will enhance the reliability 
of your HAM IV. 


This kit contains the following 


PN Description Qt 
650179 Amp Receptacle, 9 pin 1 
650291 Contact, Pin 8 
650180 Amp Receptacle shell 2 
650181 Amp plug 1 
650293 Contact, Socket 8 

Instruction Sheet 1 


~N 
(4 PLACES) 
8 - WIRE 4 BOLTS, (5/16"-18 X 1 5/8"), 
CONTROL a AND 8/16" SPLIT 
LOCKWASHERS THAT 
CAME WITH THE ROTATOR 


Figure 7 
Rotator Mounting with Lower Mast Support 


CinchTM a Division of Labinal Components & Systems, Inc. 
AMP* is a registered trademark of AMP-Barrel, AMP Inc., 
939 E. Park Dr. Harrisburg, PA 


PRELIMINARY CHECK AND 


CALIBRATION 


IMPORTANT 
THERMAL PROTECTION: If the rotator 
fails to turn after 4 or 5 minutes of 
continuous operation, the thermal switch has 
come into play. This protective device in the 
transformer automatically shuts off power if 
the rotator is used continuously for too long. 
It will automatically reset after 10 minutes. 


1. Turn the Control Unit Power "ON" with the 
upper right "ON-OFF" switch. The meter 
should be illuminated and the needle should 
be to the right. 


2. Depress the brake lever (center) and hold. 
Depress the CCW lever (left) and operate 
the rotator to its full CCW position. 


3. With the rotator in its full CCW position, if 
the meter is not at its full left position, 
carefully adjust the zero (CCW South) 
position with the screw directly under the 
meter to exactly South. 


4. Meter Calibration Procedure: Operate the 
rotator to its full clockwise position. Adjust 
the calibration potentiometer until the meter 
indicates full scale to the right. The meter is 
now calibrated. Do not adjust the calibration 
potentiometer when the rotator is in any 
position other than full clockwise. 


When the control unit is turned "OFF", the meter 
needle will fall to the left "S" position and return 
to indicate the rotator position as soon as the 
control unit is turned "ON' again. It will not 
damage the unit to leave it turned "ON" for 
extended periods. 


NORMAL OPERATION 


To operate the rotator, it is necessary to 
understand the HAM IV Brake Release Lever 
and its function. The brake lever (middle lever) 
on the Control Unit operates a brake wedge 
mechanism in the rotator which locks the rotator 
into position mechanically. The rotator cannot 
turn unless the wedge is retracted by depressing 
the middle lever. The normal operation is as 
follows: 

1. Retract the brake wedge by holding down the 

"Brake Release". middle lever. 


2. Turn the rotator to the compass location by 
pushing down and releasing either the left 
hand or the right hand lever. 


Allow a few seconds for the rotator to coast 
down. Then re-engage the brake wedge by 
releasing the "Brake Release" (middle) lever. 


OPERATING PRACTICE 


The rotator has several mechanisms to protect it 
from misuse, but the following precautions are 
advisable. 


1. If you have a very large beam, the rotator can 
be "nudged" to exactly the desired position 
by alternately working the left and right 
control, allowing it to coast down before the 
brake wedge is allowed to engage. 


2. Itis advisable not to run it full speed into the 
end of rotation. 

3. Upon completion of turning, always allow the 
rotator to coast down by keeping your finger 
on the "Brake Release" after you have 
released the rotation lever. This procedure 
will allow the rotator to stop before you re- 
engage the brake wedge. Observing this 
sequence prevents the rotator from stopping 
suddenly thus preventing undue stress on the 
rotator, beam, and tower. 


The motor has an internal brake which controls 
the coast down time and deceleration. The 
internal motor brake is usually strong enough to 
prevent pinwheeling during operation even in 
high winds. If the rotator is being operated in a 
very high wind, observe the operation of the 
needle. A little practice will acquaint the owner 
on how to operate the rotator smoothly. 


GROUNDING 


The tower, or other metal support device, must be 
grounded to an earth ground at its location. Use 
heavy copper cable looped so that if the tower 
comes down for any reason, there will be adequate 
slack to prevent the ground wire from breaking. 
Use one or more 8 foot copperjacketed steel stakes 
driven into the moist earth and fasten the wire 
securely at the stake and at the tower. 


As mentioned in the "Cautions" portion, the steel 
chassis of the control box should be either 
grounded to a metal cold water pipe in the house 
or back to the electric service entrance box where 
the power comes into the house. This normally is 
accomplished with the wire of the 3-prong plug 
which then depends on the wall outlet being ade- 
quately grounded back to the service entrance as 
to the utility ground. If there is any doubt, have 
this checked by a licensed electrician. 


SOUTH-CENTER METER SCALE 
CONVERSION 


The stock HAM IV Control Unit is shipped with 
the meter scale installed for "North" center 
operation; ends of rotation are at the "South" 
position. Some geographic locations and/or 
popular working areas may favor having the 
meter "South" center; ends of rotation are at the 
"North" position. We have provided the HAM IV 
with an interchangeable meter scale. 


We recommend the following 
1. Disconnect the power 


2. Remove the 8-wire control cable, carefully 
labeling each wire with its corresponding 
terminal number. This operation may be 
omitted if the control box can be worked on 
easily without removing the leads. 


3. Remove the top and bottom covers. 


4. Slip the lamp and holder off the lamp holder 
bracket. Loosen the hex nut on the 
transformer that is holding the lamp holder 
bracket and swing the bracket clear of the 
wires leading to the printed circuit board. 


5. Carefully remove the hex nuts on the meter 
studs to free the printed circuit board. Slip the 
P.C. Board off the studs and pull it down 
under the chassis. 


CAUTION 


It is good practice to use a short test lead or 
jumper wire to short the meter studs when it 
is not in the circuit. 


6. Loosen the meter retaining clips and remove 
the meter from the chassis. 

7. Insert a small knife blade between the clear 
meter cover and black housing at either 
corner of the top edge and gently pry the 
cover loose from that corner. Repeat for the 
other corner. The meter cover should pop 


8. Carefully slip a knife blade under each corner 
of the lower edge of the white meter scale 
and twist slightly until the scale clears the 
two small indexing pins. Remove the scale, 
turn it over and reinstall it. Make sure the 
scale fits over the indexing pins and that it is 
flush and tight against the black housing. 
This will assure free movement of the 
indicator needle. 

9. Reinstall the meter (remove the temporary 
jumper), the P.C. Board and lamp hardware. 
Check for pinched, shorted end, or 
overstressed wires. 


10. Reinstall the top and bottom 


11. Reconnect the 8-wire control cable in the 
exact sequence as they were removed. 


If your beam was installed originally using the 
HAM IV with a "North" center scale, the 
antenna mast must be loosened and repositioned. 
In order for the meter to indicate properly, the 
front of your beam must point "North" when the 
rotator is at the ends of rotation. 


Recalibrate the meter. 


NOTE: In the past the South Centered meter 
scale was on the reverse side of the factory 
installed North Centered scale. The unit is now 
provided with a separate South Centered scale. 
This will help to avoid damage to the face of the 
meter scale during removal of the North 
Centered scale. 


TROUBLESHOOTING 


CAUTION 


This unit has been thoroughly tested and 
cycled before shipment. Follow the connector 
wiring carefully between Rotator and Control 
Box. Incorrect wiring will burn out the rotator 
potentiometer and void the warranty. 


Be sure Rotator and Control Units are compatible. 
Do not intermix models with different operating 
voltages. This results in sluggish or non-operating 
performance, burned out motors, overheated 
transformers and burned out rotator 
potentiometer, etc.. 


GENERAL DESCRIPTION 


Most operational difficulties with rotators are 
traceable to broken, shorted or grounded wires 
usually at the rotor connections. Time spent in 
cutting the leads to exact lengths, soldering, and 
clamping to prevent strain on the control cable, 
will pay dividends. 


MECHANICAL PLAY 


Frequently the slight motion of the antenna array 
in gusts of wind is due more to the natural 
flexing of the elements and mast than it is due to 
actual play in the rotator mechanism. A slight 
amount of "play" is built into the rotator to avoid 
binding due to environmental changes. 


ANTENNA ROTATES IN HEAVY WIND 


This is usually a matter of the mast slipping in 
the support. If "slipping" or "turning" is 
suspected, return the rotator to the end of rotation 
and visually check to be sure that the antenna is 
in the original stop location as installed. Check 
the nuts on the U-bolts to insure that they are 
tight. Also, check that the center bolt in the mast 
clamp is tight. 


LACK OF POWER 


If the antenna rotation is slow or sluggish or hard 
to start, check for proper voltages. If the voltages 
are correct, the 130-156 mfd motor start capacitor 
could be at fault. It is recommended that a new 
capacitor be tried before any other action is 
taken. If the electrical circuit is okay, then check 
for mechanical binding. Pay particular attention 
to bearings and alignment of the shaft on an 
inside tower mount. On any inside tower 
installation, care must be exercised to get the top 
mast shimmed to the exact rotational center of 
the rotator upper mast support. If temperatures 
are at -30°F (-34°C) or lower, operation will be 
slow or sluggish. This is normal! 

If the capacitor is good, the temperature is well 
above -30° F, and there IS no mechanical binding 
above the rotor, the rotor may not be receiving 
the proper voltage levels to achieve maximum 
torque. Check the cable resistances, and wire 
sizes. For cable runs over 300', move the motor 
capacitor to the tower. 


IMPROPER METER INDICATION 


The brake and motor operate independently of 
the indicating system. If the pilot light burns at 
proper brilliancy, the instrument transformer is 
okay and the output is not shorted. Check the 1/8 
amp meter circuit fuse with the ohmmeter. Check 
for about 13 VDC across Terminals No. 3 and 
No. 7 with the switch operated. If the proper 
voltage is not obtained, check the individual 
components in the meter circuit. If the 13 VDC is 
present, check for 500 ohms across rotator leads 
No. 3 and No. 7. If 500 ohms is present from No. 
3 and No. 7, see if the readings from No. 3 to 
ground and No. 7 to ground total 500 ohms. 


NOTE: An intermittent condition in any 
component in the rectifier or meter circuits 
within the control box, as well as in the cable or 
potentiometer circuit in the rotator itself can 
cause meter fluctuation or error. Possible cause 
of such trouble may be localized by placing a test 
DC meter across Terminals No. 1 and No. 3 or 
No. | and No. 7 comparing the action of the test 
meter with the panel meter. 


NO ROTATION - INDICATION OK 


Either the thermal cut-out in the power 
transformer has opened or there is actually 
trouble in the motor circuit. After allowing time 
for the thermal cut-out to restore service, proceed 
to "Checking the Control Unit" and "Checking 
the Rotator from the Ground". 


GROUND WIRES 


Ground on cable leads can burn out either the line 
fuse or the small fuse in the meter circuit. If lead 
No. 3 or lead No. 7 is grounded, it shorts out part 
of the potentiometer so that as rotation progresses 
to the other end, the full DC voltage is applied 
across a decreasing portion until current becomes 
so high that the potentiometer burns out. Note 
also that any grounds may put an overload on the 
power transformer which could cause the line 
fuse to blow or overload the rectifier circuit so 
that the 1/8 amp fuse blows. 


HELPFUL SUGGESTIONS 


Be sure to check your rotator cable for shorting, 
open circuits, incorrect wiring, intermittent con- 
nections, shorted terminals, rodent damage, and 
mast support or thrust bearing binding. 


CHECKING THE CONTROL UNIT 
1. Voltages with Unit Plugged In. 


To check the control unit, plug the line cord 
into AC power. With no connections to the 
terminals, turn the "ON-OFF" switch to the 
"ON' position, the meter light will 
illuminate. The meter needle will remain on 
the left hand "S". Terminals 1 and 2 should 
show 30 volts AC (approximately) when the 


Terminals 1 and 5 should show 30 volts AC 
with brake release lever depressed and CW 
lever depressed. 


Terminals 1 and 6 should show 30 volts AC 
with brake release lever depressed and CW 
lever depressed. 


Terminals 3 and 7 should show 
approximately 13 VDC. 
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2. Resistances with Unit Not Plugged In. 
Disconnect the AC power source and discon- 
nect the 8-wire control cable. Be sure to tag 
each wire with the corresponding terminal 
number. 


The control box can be checked without 
removing the cover by using a volt-ohmmeter 
to check values across terminals. Resistance 
across Terminals 1 and 2 should read 4 ohms. 
Read same value across Terminals | through 
5 with clockwise switch lever (right hand) de- 
pressed and across Terminals 1 through 6 
with counterclockwise switch lever (left 
hand) depressed. Resistance across input line 
cord with "ON-OFF" switch in the "ON" 
position and the brake lever depressed should 
read 3.8 ohms. 


CHECKING THE ROTATOR FROM THE 
GROUND 


You may possibly avoid bringing the rotator 
down by making electrical checks from the 
control box position. This is done by 
disconnecting the eight wire control cable from 
the control unit. From the schematic diagram, it 
is apparent that the resistance of the lead wires 
will be added to the resistance of the motor 
windings and potentiometer strip in making the 
resistance checks as shown in Table 2. 


Read Between 


To Check Resistance Hermounals 
Brake -75 ohms + leads 1-2 
Solenoid 

1/2 Motor Winding 2.5 ohms + leads 1-8 
1/2 Motor Winding 2.5 ohms + leads 1-4 
1/2 Motor + Switch 2.5 ohms + leads 1-6 
1/2 Motor + Switch 2.5 ohms + leads 1-5 
Entire Motor 5 ohms + leads 8-4 
Right Limit Switch 0 ohms + leads 8-5 
Left Limit Switch 0 ohms + leads 4-6 
Entire Pot 500 ohms 3-7 
Pot Arm to + End 0 to 500 ohms 3-1 
Pot Arm to - End 0 to 500 ohms 7-1 


Table 2 


ADDITIONAL CHECKLIST 7. Be sure cable is of proper size for length 


1. Check continuity of control wires for loose used. Refer to Table 1. 


COnnEC ROHS Casco By wand: 8. Substitute a 3 foot piece of new rotator cable 


2. Tape down control cable securely all the way to bench test unit. Proper operation will 
to rotator. indicate a defective rotator cable on the mast 
or tower, or a cable not large enough to 


3. Check motor winding through control cable create proper turning torque. 


as outlined in Table 2. : 

9. Low line voltage and cold weather will slow 
rotation. Using an extra long or small wire 
extension cord can lower line voltage. 


4. Check cable between leads. Static lightning 
charges or direct hits will cause carbon arcs 
in control cable at numerous spots along the 
cable that cannot be seen. This resistive path 
will break down with voltage applied to 
rotator. (Replace cable.) 


5. Check both control and rotator connectors 
for shorts. 


6. Rotation in one direction usually indicates a 
loose or broken cable wire, bad relay, and 
bad sensing transistors in some units. 


PARTS LIST 
HAM [VControl Unit Replacement 


ITEM PART 


NO. NO. DESCRIPTION QTY 
1 5156502 Control Unit, 220VAC, complete .......cceccceccccccccsccsssscssssscsssssscsssseseeeseee 1 
2 5156500 Control Unit, T20V AC, Completes sass. cbasutotycn dans seuss erect maesent tes 1 
3 5139000 Printed Circuit Board ..........ccccceccccccsscccesscecessseceesseceeessecessececesseeeessseeeenes 1 

11 1034403 Buse: 3-Amp. Fo 2 (110 V Version). Lokincarcuecuvdesived eee ne 1 
12 5089501 Bo WISTS FL. S a, 5 a5 Seas es oc 2s cx, acadaaavasdadedecagacetancaan acs eaezesstass cedars cated 1 
13 710053 Fuse, 1 Amp, Slo-Blo, F-2 (220V version) ..........:ceccesseeseeeeeeteeeeeenaeeeeeens 1 
14 5138600 DWARCING a a5 5s Ag 9-0) ose ery aes aha cation encaag tt cada ae mania Lace 1 
15 5141100 MOV ETS FOO seeccoccoatieastins seeasccasess Sev esas auc, iat sce ceeeane snub osoecaaesac does tun eaieeeee 1 
16 5141200 COVE; BOUGM: .eetiecs ficitivve ceed toletecc te sue devalsdattedens tees clea ett eiedess 4 
17 5152700 PAGS SIG A eadactone Suntycelpinua na teataietelEt odic staat tao eek Ne al telah oea act ted 9 
18 520057 Screw, #6-32 x 3/8", Pan Head wii cccccccescsssssssssscssesesseseessesesesssaees 8 
20 640076 Sockets Cinch, S=3OS-AUB  5.5200<5.cassssasasduonssancasdececacegacnteaadaasdesadsteaatanieteate 1 
21 5088400 Lever, Switch, for S-3, S-4 & S-5 ui ccccccccceesssssssssssssesseeesseessesseees 1 
22 450403 Relief, Strain, Heyco 3772 (220V Version) .........:csccescceseeeeeseeeteeeaeeneeeaee 2 
23 506665 Screw, #6-32 x 1/4", round head... cece cceesesssssssscsccseeeseesseeeeeeees 2 
24 560068 Washer, Back-up (Z20V- Version): cs cxcoseexcdeaceaceadssoanopendceatesaetasosies 1 
25 1073501 Transformer, Power (220V Version) .........c:cccccsssccessccceessccesseceeesseeeeseceeees 1 
26 1073301 Transformer, Power (120V Version) ...........c:ccccscssceessccesssccessseeeesseeeesseeeees 1 
27 5020200 Transformer, Meter (220V VersiONn)...........ccccccsecsceessccesessccesecesssseeeeseeeeees 1 
28 5017700 Transformer, Meter (120V Version) ...........:::ccccssccesessccessececesseceesseeceesseeees 1 
29 5151500 Capacitor, VIGOR SCAM aisscatesstensos donensestapenaten tener dered a oanaenan meomeoronatgas 1 
30 5086100 Cord, Line, 3-wire (120 V Version)..........ccccccsssccessssceesseseesseceesseceesseeeeessees 1 
31 450431 Relief, Strain, Heyco 1217 (120V version) .........ceeesceesceeceeseeeeeeeeeeeeeeaes 1 
32 5079800 Cord, Line, 3-wire (220 VAC; European Plug) ...... ce ee eeeeeseeeeeeteeeeeeeeees 1 
33 5147702 1A] (2) 1) Gear ee eee ee SP 7 oF em le ne CIR Te Ee ETE 1 
34 5175200 sed |) 6 a 1 114 8 ero cal erento eee OR DP 1 
35 723406 Potentiometers: asi iaiisiss Sisisdhs hese aaa ee NS ie ocd ] 
36 1056300 Holder, Fuse, for F-2; (120V Version) ..........c:ccccssssccessccessssecessecesesseeeeeees 1 
37 710054 Holder, Fuse, for F-2; (220V Version) ..........c:ccccsesscesssccessssccessecessseeeeseees 1 
38 5156100 Plate FaGe nef: cutee deBise. ava carecgeatecencssuice.t. oth ot va thee testeecuvaveesvestananesuecete eevee ] 
39 5089103 ATPASE US odaloi cutis dente tars ie Suseoussanedessvesouset einai stoutevaah wah eadeaaeaeeasae oe riaeeale 1 
40 506325 Bolt, Hex Head, 1/4"-20 x 3/4" voice cccccccccccesssssssssscscccessevesssssesssssesseses 1 
41 567110 Lockwasher, [nite 1/4 scccccccccccscccecvecessoveccecsavescsesevsececssuvuceducedecccscsecsevereeecen's 2 
42 567120 Blatwasher.h/4" nate dak xtclecsdhen aa aa ole tile man aatilah attests 2 
43 556960 Dirt Hex, Lf 20s. sas Sistas sea os ta edd ase tai oeesndoasdn dy csv desso Tecmo 1 
44 550029 INES W110: 1A 20 aoa cs oi us ot eens waeaid anaganadand deenmens cua cies tase remaateaanasey cada ses 1 
45 710083 I OSs UNI cscicx pastebin Scxateuswbon is neev rodeos nae pedueuntien mates da bev oats on tuasnaseans 1 
46 567125 Lockwasher, #10 Internal......... cc lcecceccccsssccccccccccesesssssssssssssescesssceeeeeeeeeees 4 


Hy-Gain reserves the right to change prices at its option. Current prices may be obtained by calling or 
writing the factory. 
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NOTE 8 WIRE 
1. TERMINALS 1 & 2 MUST SE CONNECTED USING THE TWO LARGER GAUGE WIRES OF CABLE 


WIRE . 
THE @ CABLE. sunies 1 


2."X" DENOTES WIREING CONNECTION TO THE P.C, BOARD. 
3. 22: DENOTES MECHANICAL CONNECTION TO METER. 


*(F.2 SAFUSE, 110V/1A Slo-Blo, 22V) 


Figure 9 
Wiring Schematic 


33 35 


CW SWITCH 


BREAK RELEASE SWITCH 
CALIBRATION 
ecReWw CCW SWITCH 
Figure 10 
Control Unit - Front Panel 


GEE FIGURE 11 


PRINTED CIRCUIT 
BOARD ASSEMBLY, 
TEM 3 

(SEE DETAIL A) 


Figure 11 
Control Unit - Top View 


32 or 30 

(EUROPEAN 

. PLUG SHOWN) 
NOT SHOWN IN DETAIL A 


11 and 36 
2 20 13 and 37 


DETAIL A 


(BOTTOM VIEW) 


Figure 12 
Control Unit - Back View 
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HAM IV Rotator Replacement Parts 


ITEM PART 
NO. NO. DESCRIPTION QTY 
101 878712 Rotator (complete with hardware) .............cccccccccssssssccececcceeeesessnseceeeeeesesenees if 
102 5030400 Support: Upper. Mast: (Dell Castine) at i.ises cts Secuntycgadecuhunetetionsasmn daveeetecses it 
103 5136502 Brake Housing (lower Casting) ..........:cceeececesccecseeceeseccecseeeeesaeeeesaeeeenaeeeeaaeees 1 
104 5033501 Bearings. Ball.( 49 Per Telaimes):aGsiass eesti saeeeas adeesavncteeenaeheas Gegangwdseves 98 
105 5011300 Retainer, Bearing (ONG Per TACE) .sc<iss.ssccdiensceceeasessadeasaccedasecsadecesecccuenveecate 2 
112 5136101 Gar Stee DIVE vec iss. beks eh Mid sivcceety od eacsniascecsse suse easebscosetact oubd sess baeesseeaeao eats 1 
124 5137600 Motot-and: PiniGin:: ecststeertdesss eit ce Biles os ts ee aS 1 
125 5023100 POLEMU OMOEA ae eis ee Re oO eh Es Mad Be 8 EP Sete Ore. 1 
126 5009900 SOLGHOIG: oi i2x vpeacu Uttara ee geht aetoe ted edtapashet ign taal wubtaried eters ei ce ad, 1 
140 179894 IVPOUTILUIIE PU AGS ees tress eee deg aacea ded teas Wess Atos ts datbnnlea eds aS gel REA 1 
141 510680 PCTOW 5 HO KO7 O g MOTUS sy o35 Fs ae cadaceeaa cases as eda tenebare caged sbausevavactudesoneveberccass 2 
142 520057 Screw, #6-32 x 3/8", Pan Head oui... eecccecccccccccccssessscecccccesessesessecceseesseeenens 2 
143 5105700 SCTS Wea, ge eke eu ee iss Ba SG oe: 4 
* 5011500 Plate Mast Clamp ese ce tie aan iota aetat esta ease ea ees 1 
= 5038200 MWIEBOlt P4220 Dy SS TI saan aa weal sh aslveaaea oo Suhde we eis Ble 3 
= 5050200 Brat waShers-3/100 4c: ction totes, uasescsaiu tee Nuelacten Soiety ataiapird aacsadeea eae aakagiiases 4 
= 110820035 Bolt, 1/4"-20 x 1 1/4", Hex Head.............csscccccssssecssssesssssccsssscessessseesscceensnees 5 
= 554099 Uti ces Be: 1 9 al (<p. Cem Ra ont Aen Rena PR ee nee eMC tone PR mR Ree INE 5 
* 561177 Lockwasher, Split; 1/4", SS..jpccccisisccessseawisnsiesvactuysaveaaiedjaassavsesaccevsaccavaseoeeeee 9 
170 5030400 SUP POE Wp per MAB sis $0 choc tialetea sce teres oe cae bate teas asohns Meveemnsese catetennss 1 
171 450590 SPATE RCC I, coeds cueing taece csc Qehxgtana Such orotae teadunsm ede amin chan aese oy dese ssndaee ess eeusaes 1 
172 610215 Cable. 8 CONAUCtOPS 3s taiteSdiveie tected dated a ledest Neva eck dekh ated alee 2.0 ft. 
173 640091 Plies S Pin me yy LOCK aso aabistecee de scsa te cndee a web icra conden dart ebatecegs 1 
Parts Pack, Connector (878713).........ccccecsesscccceccceesessnsecececececeesesssaeeeseeeeseeeneases 1 
174 640092 Socket: 8: pin neh wi LOCK sesso ses crass Gita Sow cacavedas Asse sgeuuns Javecasbesoaeesescvees 1 
175 411830 1.1/2 anh Shrink tbe es.255525 5539 ssdsse shes Gowest sess sdiod ds ees sti a eee seas 4 in. 
176 640077 PhuigsS Pin Cinehy, 52.c2:sysscanscchdaradiwugsdeawuieden shdgssaconaudedatancpecancavsdaaciuarietenspiceees 1 


*Contained in Mounting Hardware Kit PN 


NOTE: A complete parts listing is contained in the service manual, PN 801935-6 


CinchTM a Division of Labinal Component% & Systems, 
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MOTOR 124 125 POTENTIOMETER 
ASSEMBLY 
SPUR GEAR 
ASSEMBLY 164 END-OF-ROTATION 
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Figure 13 
Inside View of HAM IV Rotator 


HOLES TO BE 17/64 CLEARANCE DRILL 


TOWER DRILLING TEMPLATE 


This information is believed correct, but no warranty is given or implied and no liability is 
assumed by Hy-Gain as to its accuracy or completeness. Changes may be made from time to 
time so the user should verify all factors that may be critical. This information is not to be 
construed as to authorizing or advising use of any patented invention. 


hhuay-qain. LIMITED WARRANTY 


Hy-Gain Warrants to the original owner of this product, if manufactured by Hy-Gain 
and purchased from an authorized dealer or directly from Hy-Gain to be free from 
defects in material and workmanship for a period of 12 months for rotator products and 
24 months for antenna products from date of purchase provided the following terms of 
this warranty are satisfied. 


1. The purchaser must retain the dated proof-of-purchase (bill of sale, canceled check, 
credit card or money order receipt, etc.) describing the product to establish the 
validity of the warranty claim and submit the original or machine reproduction of 
such proof of-purchase to Hy-Gain at the time of warranty service. Hy-Gain shall 
have the discretion to deny warranty without dated proof-of-purchase. Any evidence 
of alteration, erasure, or forgery shall be cause to void any and all warranty terms 
immediately. 


2. Hy-Gain agrees to repair or replace at Hy-Gain’s option without charge to the 
original owner any defective product under warranty, provided the product is 
returned postage prepaid to Hy-Gain with a personal check, cashiers check, or 
money order for $8.00 covering postage and handling. 


3. Under no circumstances is Hy-Gain liable for consequential damages to 
person or property by the use of any Hy-Gain products. 


4. Out-of-warranty Service: Hy-Gain will repair any out-of-warranty product 
provided the unit is shipped prepaid. All repaired units will be shipped COD to 
the owner. Repair charges will be added to the COD fee unless other 
arrangements are made. 


5. This warranty is given in lieu of any other warranty expressed or implied. 


6. Hy-Gain reserves the right to make changes or improvements in design or 
manufacture without incurring any obligation to install such changes upon any of 
the products previously manufactured. 


7. All Hy-Gain products to be serviced in-warranty or out-of-warranty should be 


addressed to hy-gain, 308 Industrial Park Road, 
Mississippi 39759, USA and must be accompanied by a letter describing 
the problem in detail along with a copy of your dated proof-of-purchase. 


8. This warranty gives you specific rights, and you may also have other rights which 
vary from state to state. 


